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Waters and Ravesloot conclude their paper by stating that changes in river landscapes were factors in cultural reorganization at the beginning of the Classic period but not at the end of the Classic period when the most dramatic changes in Hohokam cultural history occurred (except in the Tucson Basin and Lower San Pedro Valley). They found that the environmental deterministic approach they entertain could not explain why landscape change correlates with cultural change at certain times and places, but not at others, except to state that landscape is one factor that should be considered. However, brief statements in their abstract and conclusions suggest an awareness that cultural trends were also major factors: "As shown, a regional episode of channel erosion appears to have contributed to social, political, economic, and demographic changes seen in the Hohokam culture area between ca. A.D. 1050 to 1150 by accelerating cultural changes that were already underway" (Waters and Ravesloot 2001:296; emphasis added). Here, we suggest that an anthropological perspective on political ecology and vulnerability to disasters may help to explain some of the differential impacts of floods and river channel changes reported by Waters and Ravesloot.
Political Ecology and Disaster Vulnerability
Since the 1970s the growth of political ecological perspectives and hazards perspectives in the social sciences has led many scholars in those disciplines to consider disasters less as the result of geophysical extremes such as floods, droughts, earthquakes, or hurricanes and more as functions of social conditions (e.g., Alexander 1997: Wisner 1976 Wisner , 1978 Wolf 1972 ). "It is now widely recognized that 'natural disaster' is a convenienced term that amounts to a misnomer" (Alexander 1997:28) . This approach focuses on the effectiveness of societal adaptation to the total environment, including the natural, modified and constructed milieu of which the community is a part (Hewitt 1983).
Political ecology is based on the premise that political, social, and economic considerations mediate the dynamic interactions between humans and their environment. This perspective integrates political economy and human ecology by exploring the connections between the current and historical influences of the natural environment on human groups and the impact of larger political and economic forces that characterize the society of which the people are members (Cambell 1996:6). For instance, Watts (1983) views famine as an economic, social, and environmental phenomenon and suggests that analyzing famine also "demands a careful deconstruction of the social, political, and economic structure of the society so afflicted and of its historically specific systems of production" (Watts 1983:19) . Human-environmental relations, key to the evolution of disasters, are always mediated by the social relations through which the members of a society interact with their surroundings (L6pez 1999) . By adopting a political-ecological approach to the study of disasters, anthropologists focus their attention on "the dynamic relationships between a human population, its socially generated and politically enforced productive and allocative patterns and its physical environment, all in the formation of patterns of vulnerability and response to disaster" (Oliver-Smith 1998:189). These social relations are maintained by the dominant forms of production in a process that determines the patterns of resource allocation and other forms of social, political, and economic differentiation. This differentiation, in turn, privileges some individuals and groups with enhanced security, while subjecting others to systemic risks and hazards (Blaikie et al. 1994:24; Lopez 1999; OliverSmith 1998:189).
The concept of vulnerability is a fundamental element to the political ecology of disasters; it has been developed in the last decade as an alternative, or a complement, to the previously dominant "hazards paradigm," which focused exclusively on the environmental hazards themselves (Blaikie et al. 1994:218). The vulnerability approach, on the other hand, focuses upon who is affected and their ability to withstand, mitigate, and recover from the damage caused by disasters and other crises; this strategy underscores the importance of the socioeconomic order and the ecological relations of life in particular places. The concepts of vulnerability and risk recognize the important extent to which the likelihood of disaster depends upon the social order, its everyday relations to the environment, as well as the larger historical circumstances that shape people's environments (Alexander 1997:291; Hewitt 1997:141). Generally, costs and benefits are unequally distributed among individuals and groups, reflecting existing social and economic inequalities. Moreover, the differentiated social and economic impact of environmental change also has political implications in that the relative power of some actors in relation to others influences the impact that the event has on them. It follows that people's economic and political positions in society determine their vulnerability to disasters and environmental crises (Bryant and  Bailey 1994) . With the loss of much prime irrigable land, loss of river water to irrigate what land remained to them, pressures to acculturate, unfavorable market and labor relations, endemic warfare, and shifting of alliances, environmental change was clearly not the major factor resulting in the late nineteenth-century hardships. Nevertheless, there was a period of unprecedented channel widening and floods in addition to these political economic problems. However, the landscape changes themselves were also not independent of social factors.
Human Influence on the Gila River Channel
Waters and Ravesloot acknowledge that human impacts contributed to the late nineteenth-century channel changes to the Gila River. Dobyns (1981) critiques the perspective that the historical erosion and arroyo cutting along the rivers of the Sonoran Desert are merely "natural" phenomena. He outlines the historical land-use changes occurring along the rivers to conclude that the nineteenth-century erosion involved a combination of factors. In the late nineteenth century, accelerated desertification occurred from the tremendous increase in cattle grazing among Anglos, Mexicans, and aboriginal populations. Similarly, Bahre (1991) (Doyel 1976 (Doyel , 1980 (Doyel :36, 1991a :239), from public corporate ritual to ostentatious privatized ritual, and from interaction between irrigation systems to isolationism.
Along the low-discharge Middle Gila River there was less consolidation of previous canal networks than occurred along the Lower Salt River (Crown 1987:158; Wilcox 1979:114) . Along the Middle Gila, there was an increase in the numbers and sizes of upstream settlements while downstream there were abandonments of large settlements (including Snaketown), abandonments of smaller settlements, and only smaller settlements were founded (Wilcox 1979:106) . These patterns suggest a situation of competition along the Gila River. Whether the social changes occurred as a response to the channel changes or were independent of the channel changes, the social competition along the Gila River in the Soho phase was not conducive to regional cooperation in environmental management. Instead, upstream large-scale irrigation communities would have diverted river water, making it less available to downriver irrigation communities. Not only would downstream settlements have to place canal headgates further into the river channel to capture water, the damage caused by otherwise normal floods would have been more severe than for the upriver communities. Interestingly, there was an increase in dry farming and water storage reservoirs in the Classic period, which may have provided marginalized groups with agricultural and other floral and faunal alternatives to irrigation crops (Bayman et al. 1997) during a period of decreased interaction. Thus, due to political ecological circumstances along the Gila River at the end of the Late Formative, different settlements were differentially vulnerable to floods.
Among the Salt River populations, on the other hand, many Late Formative settlements continued to flourish into the Classic period. In fact, major villages all along the Lower Salt River continued to increase in size (Wilcox 1979:114) . There also was more consolidation of irrigation networks (Wilcox 1979: 114; see also Nicholas and Neitzel 1984:161) demonstrating more cooperation in agriculture than among the Gila River communities. Whether one accepts the possibility that channel erosion and downcutting occurred from anthropogenic and increased flooding or that channel changes were purely environmental phenomena, the different social circumstances between the populations of the two rivers may suggest different patterns in resiliency and vulnerability.
To support or reject this hypothesis, more synthesis of new and existing research on political economy (e.g., interaction among settlements and irrigation communities) with political ecology (the effects of increasing population, irrigation agriculture, and other resource utilization on floodplain stability) is needed. Similarly, more recent settlement data along the Middle Gila River could contribute to our understanding of settlement growth and abandonment with which to test the model on differential vulnerability. Alternatively, the nature of the two rivers themselves may have conditioned different strategies. Crown (1987:158) points out that the southern portion of the Middle Gila River had a more narrow irrigable floodplain than that of the Lower Salt River. Could this factor have influenced less consolidation of irrigation communities, less interaction and competition for access to river water? Another factor that may suggest natural differences in channel change involves differences in sediments. The deeper Salt River cuts into a Pleistocene formation with gravels and dense caliche while the low discharge Gila River cuts into a fine particle Holocene floodplain (Phillips 1997:25-27 ). We would like to know if the Gila River channel was more susceptible to changes for this reason.
The third hypothesis is that commoners were disproportionately more vulnerable to environmental fluctuations than leaders, which may explain events at the end of the Classic period. After the Classic period, Hohokam settlement was characterized by small villages and dispersed rancherias (Doyel 1991a (Doyel , 1991b . We find it particularly interesting that Waters and Ravesloot found no evidence for river landscape changes along the Middle Gila River, Lower Salt River, and Tonto Creek that correlate with this dramatic period of change in Hohokam society. Nevertheless, some investigators have found paleoclimatological evidence for a prolonged drought followed by floods (e.g., Graybill 1989; Nials et al. 1989 ). This discrepancy may involve different types of data. Alternatively, those particular floods may not have seriously altered the river landscapes. Teague's (1993) discussion of O'odham oral histories describes an uprising against specific arrogant chiefs at specific sites following a drought and a flood at the end of the Classic period. Archaeological data support some of the specific accounts in the oral histories (Teague 1993) . If the social relations left commoners in a disproportionately vulnerable position compared to chiefs, due to differential water and resource allocation between settlements (e.g., Crown 1987:157; Dean et al. 1994 :57), a drought and flood may have exacerbated social tensions. On the other hand, the end of the Classic period could be related solely to social factors, which also deserves attention.
One possible means for testing differential vulnerability between commoners and elites is to compare osteological and dental evidence for biocultural stress (e.g., Powell 1988 
